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'T'hio 1n'fontion l.'"l~t.fls to cryptoprArhs find 1o nn impronmant 

bl!leed unon thn auhject .. Matter of my prior appUc""t1on Serhl No. 682,0~l\, 

tiled . .Tuty l!fi, 1033. 

In sflirl "PPllcP.tton ::nr1rtl r~o. 682,0~6, I dlaolose a oryptograpbio 

ayeteJQ end mec:b8n1Brr, tho bomi o renture or which 18 thtt prov111on ot Jll8ane 

rox- aper1od1oA.lty oontroll.inl!. r. set of juxta-posed aw1 tcbina or a1pbt~tl' ooa-

mutstore g1 v1ns cryptoRI"Apht.oally a cnace4e ~ffttot. In thnt ayst~m the 

means referred to involves the usf'l or A. e1pber-key trrmsmittor through 

wh1oh a pertoN~ted key-tnpe 18 pP.ased. 

The obj8ot or tb1s 1nvont1on is to oontrol the juxtApoaet 

otpher oammutatore by m~Rns or nn neaoo1~te4 eat o~ oAm wheels of 41trerent 

.Uameter•, thuA d1speno.1l~8 •1 th the pex•rorBted tope referred to abo-ve. 

The inl'enti.on in illustroted 1n the aooom,mny1D8 4rawtne~•. 

ln wbtoh & 

eet of fh~ cAm whf'lfllls oontl'OlUng e oorreR'[IOniling number of electro-

ao&~~~Ntatora ' 

, I 
Yi@o P shows pAired oirau1te corrf'l~pond1n~ to n ee~ of tau 

oam wheels tor electricAlly controlling the r1v8 c1Aotro-m8gnet1o. stepptne 

de'Yieea Of il'i(.~. 1, togAthC'Ir w1 th 8111tOhinH IM81l8 for 1nte.rohan£,1ft8 the 

eleotr1oftl conditions aAt up by th9 oem wheels; 

' ' · .. , 
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l"lg. 3 show a 1\ dtt :.nit or onn or thft cam Tlheels ' nnd 

rmode Ot 8B8embly with thfl 'frhf.Utl. 

are well-lr.nown in t 11~ "'rt Rppl1eable to modnrn crypeor,%'apha *Btployiras 

rott-~,~ble olp~r commut~tore: The D1Jmnral 1 generally dealfD'IP.tea a 

aet ot oontqota aorrl!'lnponding t() c~mreot<'r el~mnntu; \he nwaeral 8 

senernllr 4ee1f1;rurtea t1 benl\ or rnoordtna or 1n~to~t1ng devtoea whioh 11187 

tRke the rorm ot n at~t or r.lr.tp,nnto or fl prinUn@. v~obanlw. or a sat ot 

s:lc.'j11 lamps to 1n~1cnte by 1llmn1Mt1on of aupflrim.poMd btt.erina the 

~lereoter equ1YBlente resulting rrom op~rntion or the koyboards the 

aameral 3 eeaerAll)" doa1f:ne~.tes 11 set of ju:xtapoeod, rotAtAble circuit 

obaftlere oona\ruoted in th11 form ot evitohing oommutatore oommonly oalle4 

OiJMI' oorautntora, llOuntsble upon ~ oonaon abaft B!ld arrenge4 to rotnte 

relaUYe to one enoth~r nnd to fi:s:e\1 P.nd plAtes. ln order to provide e 

lorge nwaber or "VOrl cble .P'-' tha for thfl pftt~ange or nn 8hotr1o ourren' 

npresenttng a meaeegft ohnrnctflr sst up on the keyboerd. thft exaot. path 

traVttreed 1n en.ob inshncfl being <!flterminad by the relative roiR\017 

poatttolle ot tb.e wholfl aet of cipher aCI!l!llutr.tora fllnd ea4 plet .. a a\ tha\ 

1naten' ; zuunoral 4 g~nentlly desifftlf.ltea B set or stepplns lleobanl.ae 

tor etteoting on~Jlfllr diaplacementa or the cipher oommutRtora. Tbe 

eeaeaee of the pres~nt tn•~nt.lon conaiata in the vrovlalon ot aoana, 

.··:.· ... 
::_.·· 

. ~-... ··.:_':. 
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ill41oa,e4 r.enerally ot tl, tor coatrolline: theae a\epplq ~-~.baa:i .. ·: .. ,: . .- • .. ' ::; .. _,· ... 

tbroQah 'the:tn.ti@!IQQdlacy Of ll aet at pewla lltil~ l"&tCh.r.ta. &ad OC\Ill.wheela 

eseo~date4 •. 1 th tho J:"fltcbeh, t.h• come opt~ll1r.g Fln!l clolf1ns. oirou.t ta toJ>t 
',· .' - - - .. 

opO,r~~lnl ~. electro .. mt\Rnr-t!anlly aontrollt~d utepp1ne m~~otum~.ui•• .. 
- . ' > . -~:-/:· -·~:·:'_:.. :': :· .. ·: 

., 

-The most 1m,POl'hnt eleMD'B of the o1phGr aommilta~ol" ·~ntrol .... .• .. 
·:.-- , .' · •••11 &;{ere as tollo••: .A aet of t1ve eftll Wbeela e,·:;·,.;·a, ···~::.8114 

10, ~~-110~~4 upon a oe&wn ahatt '71 upon •btoh \bey ar.}ii4·s~i~~U.J 
' . .• .•' I •· .' .. 

,• . 
r:ree ~ rotate. nt,tdly rtxaa to eAah csm wh&al era the re.a:Peott.ft :·: 

·:_ '. ·:.: 

_. 

-~•r· the. ao~1on ot B'lflgneta '1'1, '18, '19, 80, and 81. 'l'beae .Pete~ 

t..o~•~ ,\J a set or otrcui te bnina a oommoll eoa4uowr l.M, i.a •hioh 

la 1ue~414 ~heraal kaybnu4 oontaot 34. Jtuoh Jratobst he.l a 41ftereDt 

IWaber ot '~tb1rn~be nUIJb~re prat'~rebll' being pl"1me to OllG uo'!Utr~ · ·ror 

., 
ere ot Ta~tq 41M~•tora and !wu their perlphariea cl1v1cle4 UJ.lato 

aum'bere of eemaenh oor.t-ec-~ad1ng 1f1 th thC) numb•ra or teetm on tbe nt.aliet 

to wJatab r.a.o.ia os "benl t.a et~achedl 10 tbat., tor eXIUilpl.G 1 ~~ vheel t 

haattl pert~hwry41'dr1ed up 1nto 51 equal Hglll&nta, cam whet;i'l haa tta . . . ~-· ~ .. . . . 

.pe,tpl:lel'J' 4l!lded up tnto 50 equttl IMtfJU!enta, and 10 o:n. ~-;,.·,~~~~'• 
_ .oa.; "be .. w:rs'l · o• wheel• are mode or equal uasula:r length:}~~}', ;~, · 

-~~~~ pu~~-.~ tbeF "" lluaber.a ao 'hat ,. set ot ou .. ~.i~·:·~~-··.· 
· .. ·· : _:_:_t, . ··~:.~~ .. . ·:~-<·: .-:~ ·_~:-~~. . . . . .. 

\e •llpe4 to a benoh Mrk aoooiUng to a prear:ran~ ke)' • :·.1'be •..-nu 
ot.· u'oh oa:.._el are alotte4 .. eat, at 301, and into t~en alot~ aN l1l•· 
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tl1'0Wl\'8 upper.· 8Ul"f8 GeBt SO thAt VI Mil 1naerto4 in 'bl elota theee. 0UJ've4 
. . 

IVtaoe• pro,ecst above th., r.im or Ute 11;te~l en4 runatton a.s ana. It · 

· '1111 be~ \mder~toott tlUJt th• othcu• aagments M'fo th«t1r aurteeea. Oo1net- · . . . . . . . . 

· tent or tluah:·.·.wUh the J'eZ'iUtel' or outer t'bt aurtoae ot the;·. ·aut wheel·. 

ne 41atr1bUt·ion or the aS\14 cam pltttea whtoll ue to be tuerW~-.tD· 
' . · .. · .. 

... oh 0811l Wheel in rftletion to the otner aagmental eurtt~aea o~aathuiiea 
' ' . . . 

I .: 

.... ..1 

oae or the elemnta or 1'.hA cipher kP-y to ~he &J'Btetll. Theae ·pletea 

W&o,her w1 tb the 1'et'!ftln1ng a&pelltf'!l ~lemnnta ot the wheel• aonttol 

~~tact le'fera eo, 0? • 88• nn. ~-r.t'\ ao r.nd their reap9CU'fe ecmt~ota 

·::-~·--1!..:. 8'1'. Mt • ag• f!Tid 00' ; thAt is, 1JiJbiAI\ fl :plate wt tb I :~::eurtaoe 
'' . .; J. !"''' . 

/ . 
la'·preaeatod ~o oontnot l~ver 86, tor ttXII!Ul'l~ • thq com ectioa eenee \o 

,:. '. ! 

a~~- Oc»!l\Sa\·:·8d' , o'\hArwlee tbat eontac1i nutna opq. Ooat·aat 1eTel'• 

sa. at,' ... 8 ••. aBd \lO ooutrol ateppla& macneta 11, 12, 13, 14, e.D4 lli, 

·· ·~~b.~:iperat·'·· the· stepping uobRnlama of the oipbfir oomJDUta~~ro·, la a 
· .... >: .. ' ·.:· . ~; ' .... ·~ 

Wl.th tb.e erreneament of cem wlwflb t'hown tn l'ig. 1, the 

U11WSJ'8ph1a. per1o4 of tb~ assemt3ly or o1ph~~ oOll\!IUtAtora .t• equel to 

t~ pJ:QtlUat or . the SlU:mbttrS Of teeth in thA set Of' l'f!l tchete ~8 1 &9 t ~~ 81, 

an4 _'1(). 111 t~le oaee, •ttb the Dumbere or teeth being Cl, DO,~· .~0~. 4'1, · 

· Jbe uaner 1.n ~b.ich 'he syst~tm a.!t a wbole tuncV~.~- •_Ul. ~aDW 

be 4~~~1be42V·'the ttret step. or eourBft, te to "' tbe 01.7~~-~~~b .. ._ 
t2ae Mft4eterm1ud key. TM• aoaprf eea ,b.e tollo•1~ ele•n·t.•r . tbe. bol'l• 
. ~ . . 

soatal penutettoa or srrenBomcm\ o:t otph~r commut~tora on the abatta tba 

1'0\aWZ7 al1a2:aaet ot the OOIIJIUtatora, aecor41q to a croup.·~t· .lette:ra 

aligned oa a ~euoh merkt the exeet d1atr1but1on ot the eltdable platal 

',:;-:. 

:-·.: 

... : .. -~.<:.. ·~· ... 
. ... : ;· :· ~:. ' . 

.. ··· '· 
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abareoters eltgne4 on e bftnoh mark; tlnAlly, the orypto~rRph 1e aet 

to tb cmolpber1ng posi tloo. \\'ben the key aorreKpondlng ~··"A~ 1a 

depJtued on tbo k@yboard a ourrent flows from battery 46, alo~: .-: 
... : . ~ . 

'. ·. 

48, oOiltluotor 60, oouteate lil on •be l(~ft end plat~ or th• ·olp~r.. . ... 

oom=uta~re, th~eo through tbo oommutsto~a, $ruerg1nt at contact ~2 

'on the rtsbt e~(t plAte, eonductor 5Z, contnota 4:4, ss, eona\iator 45, 

to· lup o;r t~~;d1ont1ng c't.evtce "Y" • oonductor 64 bAck to batt.erf46. 

UpOD :release ·.ot ke}r "A."~ Bnd at the fJDd or the return axcuraiOli:' or bmok 

· •~rtab or·& unl"Yel"eal bar on \he keyboerd, universal oontao\ M 1a 

OlOI~ 04 ~ 01 rouU 11 paused thl'OU8h tbe set ot mapeto '1'1, .'~~• '19, 

~ •. ·~l'4 81, o~uains ~he pawls "~. '15, 74. '15. end '16 to ec\ .eo . t~, .. ~ 
I '·, .'• • ·: ·,~ ', • , 'I ' '•'' ,:. •, :.'; ( , • 

Wheeli :0, '! t ·a, 9 1 and 10 l!l1'9 adveneed ODe step. A alqle ~~~· Ollll. 

ot ·~·· be uaed for iJhil purpoaa, w1 th mocbaniart.l naeana ot atteoUq 

eao- JB•l• 'fbe unl 'ferllfll keyl')O&rd aon\aot ctroutt 1noludea nlay 91 

whl·o!l. ocmtl"'la aontaot lever $2 and contact 93, whiob ts ill the' ctro\lit 

. ·:·.:..;. :: .' •·. . . ' . ·:· ...... 

. QrO~h tlln ~Uf:'l" mal-!n,te only at the inastsnt when the UDl~~ree.l.' ·~zlMO\ 

t :.: ·. t.. ·. olO~. ·~~~~ .. ~he 011$ whee la 6. 'l. 8 J e. and 10 are 8.4 ~~~~-~--~ne. ' .• ,., • 
.··a -~~:;··cota>S.nJ:~~on·· ot oparaU'fe ~nd taoperattv• oontao' ·leT~#..:,:'~~··:·t~/:~ · 

. I' :,;-. : ·::·:".·. . '. :: ~ <· ;: • .= ..... :_·";: .', ·. 

,fm4.:ot open ~hd cloefJd oonteoh 86', 8'1', 88', 88', anct vo•:":·::,t·a. ~--t up, . . ',' 

. , .. 
. ·, '• .. : ~ .. 
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• .. . , 

o1phe·~·t. ot the aext letter. 
.•,.' ··. '·. 

The olpbel" oaau~a·r· 
......... · - ... / ;',i·_:·::: ~ 

acS the aea .beela lllld of course also be returnttd to 'tbe1i/:1ni1;~i 

. . . 

ewUch Jla1ie. 94 to tbe deoipht~l'1ns poa1 t1on. 

po•tUOB aD4 arrengemon~ 1n eDolplserill,;.. I' 16 Wlneaeaeary. to .\raG*·. 

,. deo1phertq c1rou1ts through, since th1a phase of operaUoJl bt 
- . . ' 

·. . . ·~--

nUohboard 100 wtth n pl.u~ and Jnck ~rrnngel18nt f.or oonn~ou.aa OOJl• 

t&ou 80' to .·90' to magnets 11 to 15 1n any one ot l!O 41tto~ai. Pfto-

:.-tat~···· 
--~_;·;: ~~;: . ·. . -~-~----. •'. ·.:'·--.-~·::~<-.-~: .. · __ : .-

. ~\- : .-. _.-· 

· ·xn ?1~-t. l I haYe abawn en aseembly ot but tlft ·,o8ai.: .. ~let.a, 
: :· ~ ---:~--: .... . . . . -

ou ·t~~ emob o1phi!!tr CODIIDUtetor. n'ut 1t 18 r•ed1ly poaa1bie: tO Mft ... . ~ . 

aet .of ten cam wh.atlla which cen 'be eleatrioftlly ooah11'S84 into ttw "PSir• 

· to .,ati'Ol tbe t1-ce Cliptmr commutators. Thia is ehon aoheslat1ca117 l• 
- .' . .· . . 

. :. .· 
. rts. a, 111 whloh 11, 12, us, 14, and 15 ere the atmU.erlJ n ... r.. .• _., • 

I '.:. , ; -,:. • -~ , 'p· . , ;,:~··:,; '7 _-.,_,·:,:-;t! :·,, <: : ~._-. . ' ,,· • 

· or N· 1, r~~ aontrotung the •tapptns aeohant•• or. ,be oi»~~:· .. ~·-· 
. . . . .· .-, . .-· 

J:o,'-ot .lave~· :BS te the aue aa 'be ataUartr nuabal'd4 oon.tao_-:::;1.~~~· ,ot 
. . :· ,'. -\~--~' . . __ :_~:·_.. . ·. . . . -~;;~·}/(:i~.;-~·--·;;,~.;~: ~ .. ;: _:- -~>.: . 
ne• :.t. exceop1 tha1 thto leyor 18 now 1181100late4 wtth two ~ta.ota·;' .•.. · 

~ . . . ' . . . . . . . . 

low,i- on teet·. 8t • , ...gi'ISns t wbt oh 1 t noru.ll)* ·nate • eD4 ~D ~·~r: Oo»taot 
·.: 

ae•. •hloh lt. touohee when 11 button on the eaa •heel te pre-~ntea to the 

ooa'laot lew~ ae. contacrt lenra 8'1, 88, 99, and vo are ot tbe .._ toa 

.. 
~ .. 

<· ·- .. :-. :_, 
_._ .. _. -. . . 

. ,_. . .' : . ~ : . . . . . . : 
. : ~ :: __ : ' . <·-:- --~-.:· .· .. :-:· 
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' ' 

to a1m11B1"11 numbAred le-vers or Vig. l ftnd, like eontaat le'fe~~ 81 ot na. I, 
... ·, 

they are esob aasoctoted .,;tth pftir4d contacts. contact le'Vftral68', _18'7, 

188, l8D, and 190 r.r" fhe add! uonal contact levt!r& etlll~e~ io -e·a·, .8.7, . .. . . . - ·. . . . . . . ~ .. 

88, a9, and ;~I they are P.aoooi&ted with and Opt'lratod by ri~ addi Uonal ' . . . ·.·) 

.Xt .the numbers of ae&«l"'nto on cam Hlleels 6, 7, e, 91 nud 10: ~t .. rtg •. 1, ere 
.·. . :.'~ . ·. · .... ;'::: .· / ... · ... ' . 

~8 indioated·be!lfore, n&mely, ~1, 60 1 49, 4'1 1 t'ID4 43, the numberG Of HpeDtl 

· · on the mddHtonBl five cAm wheals !MI11 tor eum:ple, bo 41, .. 3'1 1 · ·31, a9~. · u4 

~~~. ,'the OQI\plete p~rtod of the Whole :syot6m of OUl wbnele.)n ·,t)J.la' US& 
' ··.: .. ~ .. ·: . ·. . ~· '· .. :~.:·~·· ...... ·.·~:·:; .·· •.. . ·, 

'1'0111. be 51 ~ 50 X 49 X 4'1 X 43 X 41 X 37 :X 31 X 29 X 23. -~·(.:.:: . ':· 

In F1R• 2, the •w1tobboa1'4 BOO aer'fel fta a.·· TMta~.• toJ' 

1nteJOOoune·o•~g tlle ooninot levers 86, 87, 88, SG 1 VO, 188, 18?, 188, 

18Q1 an4 190 in pairs, en4 by a IIUltltude ot dU'terent arr~naeilmlt•~ eo 
.... 

that tba tive seta ot paired oomtRot l•vera oontrol the tive magneta 11~ 

11, ~ 151 14, and lC by e paired relationship expletned below~ · ti'or e~le, 

•• uterooi1Uete4 in 71g. 2, mesne• 11 h aont:rolled jointlr..·.b.r. .. ·aoateot 
··.· . . . 

l.wioa ·ae ent;:· 19'1J P~nF.JI"t lP. 11 oontro11e4 jointlr by eOfttact lnuoa 188 

u4 1891 map.et 13; by 90 and l81J magnet 14, by 88 and 190r .~net 1~, 

,,. 8? and so.· The HlAY 91 in Fig. 8 1a the aeme BB the atllt'terly t.n.imberet 

·relv. 111 Fit.~ 1 .a.nd MT'VflR tlu~t &AIDe function, niii!Jely:, to appl.T->~ten,1Bl 
• • ' .~ I • • ; : • • lo: • • : : o ' • : 

·:.·to,-~ o1rou1't:a <ion trolled by conte.ut lowra ee. 87 ,. 88, 89/gp:;_:.l86,: l.$f • 
: . ·:· ··'>~' . . ~-~-~~;-·.· .. ·. . :· .. f.~::~: .. · . .>·> ... ·:: .. :-........... ' 
· ~, '169, 19<(only on the beck stroke of the un1vor:sal bF~r ci~ ... :t~e .kaybo&rd • 
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The mAnner in tiMr.h a mngnet ll or Plg. a, ror ax&iap~, le 

controlled by)to \e~porar1ly aeaoo1ete4 contaot lnRrs, ln tbt,a oeatt 
.·: ... 

81 a.nl! 187, 1e 1:u1 tollot~ac Suppose oantact le'Yer 96 1• tst i.~e lower . 

poeUt.on,· ago1n•'. oontect 86', t~1·e bo1ne et tbn~ lftOfftnnt o~.· t~ ... PQ1~hft1'7 
t .•"• I • • 

tba~ ia, ao· ~ aurfAae 1e preaented to oontl!at lavar 18; that at ·.tb• . . .· : .. 
.· .. . ·. ;·: 

,.._ mament 'aolttaot lfl't'el" 189 la at its \lpper pedtton, RSB1nat' 'tt~- upper 

~- wbHl a plate whlob bears '-' pl'Ojactinc aa a\lrtaoe. 1-. Dlvoult le ea-
,·_:·-: .. · ·: . 

teb1iahe4 :tbuau bat\e:ry 33. co.n!Suowr 126, aantaat lel'ftr ~-:·ot rela7 

.oca..taot ~, oouauotor Me, contaat 80', oontAa' lever 81, ocm4a.otoJ 189, 

tled-le·_. oGilduowr 128 or ewt tobbou4 200, oon4uctor ln, tbJ."oup mipe' 11, 
.,• '• .. 

OOII41lowr !Zo~ ~~lble oon4uotor 131 ot awUcbboard 200, co.n4uotor 138, 
.. ·L ·.· . . ... · .. oe..-ot ·.187•·::.!·aaataat which ooutaot le'ter 18'1 11 now JteaUq~··-~OziAhaotol' 131. 

~ :.. I .• ... ~ • ,\ ::··>·:::~·· .. ·· ... ··, ... ·~· . . .· .. .. 
. . •·~~ to ~a't., aa. Maguet ll 1a onerctzed. l'' will b' ee~~ll~.~!ia' mas~aat· 

··.·,. 

be ee~bliabed tnrou~h N86n•• 11, beoauae ~~~ levera .· .. · .... 

·.· .. ·. 
.· ... 

be establiehed through maGnet 11. 

· .. ' 

'' 
.·_:,··. 
·.··. 

.'·· 

•"-}/ ... ·. .· .. .<·-~ ..... ·. _:-" :·; :··. . . : .· .. ·.' 
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(8) cont~at levAr 86 h making aonbot at es• ._when 

(4.) 

. ·, .. 
oontaat levnr 16'1 1s 1118klnf: contee'C at 187' • A . 

. ·., ·.;'· . 
-~: .. : . . 

oiroul t wlll be eatabUehed tbrouall au;p._t 11. 
./: -~--\ ... 

-·; ·. 
; .•, .... , 

oontnat lever 81 ,. aklq ooataot a\ eo•f:: ••• :· 
' . _y·,:·::.·.;., ·:··,\: .. 

OOl'ltaet lewr 18' ta maktnc oo11taot .,.~189• • Ro 
•.:. 

oiraa1 'C 1• established through Uf'j;rlet .11. 
~ ... 

' ' 

fte aame aet ot tour oondl ttone eppltea to IIBPO:ta 12, 18, • 

14 •. &JI!S u::.:.ftd tbelr aaaoo1e.te4 ccmtaat ·levere aa4 ooate~~-}<: :: 
_;·. ··-· .. :1·, 

· .. . :· .. · .. 
.·. ·.' ·. -. 

BJ' lntarot.an.glft(l tb.l) OOJmttCtiODI 18'tebl1ebec1 ar··P1 tohboeJ't 
' .. -. . . ~ . 

200 greet YU"iabiltty in eleotzolcal etteota ot thft !Bftt Of oOiltaOt leWN 

. ·tn J'le;. 3 1.a ebown e 4etdl of Oil& of the oe•:,~~a~·:1r1tli 

1\a -.lo'• 101. renaove'ttle plate• 502. en~S ~atehet aos. ' 'l"b.~~·~~bie 
plate• 101 an Jl1'0Y1ded with sprin&l 1041 30& to bolt the;'Ple- b pl•• 
. . . 

·:.' 
wbla 1aeerta4 tn the alot. 

. 
Chal\€fJD, aodlf1cat1ona and &(lui valent u~nta ere· 

. 'ttnl\el!lpl~te4 w1th1A the aeope or the SAvellUon aa 4et1D~·.~~ -~·· ·. · 
. . .. ' 

. . ' . : .~ 

4 ' ··~· ·-~ ' ._ .... , 

,· .... 
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: '. 
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I clBlm s 

means fer- e.ngulflrly-dtaplaalng aaic1 m.embe"tra upor. Of.tllrotton or eeld 

keyboor~; e. s~t of cont~ot lAv~r.a and nsaooietP.d oont~ete controlled 

ot •hO commutators. 

ab!e onMmUtators tor ~ryina the conneotione between the keyboard 

elements Rn<1 Mid oignRUng elem.nta ; a aet ot' aem-bearill£ lMIIlbera; 

oOIIDIUtntor.s. 

elements f.'lflfl oorr.,,ron~tr-r '' f111'tllr!f demontD "l"ctr1ce.lly 1nt.ert't'lete4 

therewith ; mtume oor.Jpr1.ninf: a e~t or juxtftpoeed, rotatable Gomm:&atatora 

\' 

_ ... _, ..... 
··::· 
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tor ~nrySnn thR r~l~tionsbtp b~tween th9 ksybo~rd olomanta ~4 ~14 

tlfDAlint alerof'nt• J a aet ot oam-beor1ns rotatable ~r•s meau 
. " ~ 

.fo~ eqult~rly dteplA~tna ee.14 member• uPQn optJratio or .~·l(l:e~; 
I '• • o ' •'' •' ' ~ .'' ' ' ~ ' • I ' ' ' 

8114 .. ·• ee~ae or col2!mtator stepping meoh"':n1&ms 1 th('! eell.~btt~·M.cs.mtlaben 

~,1n~[el~·~ttoally]eeaoo1eted •·1th .the ctOimltetol' atepp~:~~.&f·~~~l-!; 
,· i .•.• -.') . . . . .... ~. : .... ;:_. -~_-.. _~·::" .. ·' . 

to etteot<:.pal'INtetiTe, ehp'f1tae 4laplec•m81lte of \he oommittatOre.·. . ' .: . ·'. . '.-, ·. . 
..... < 

.. ·::.-1 .... ··:.· .. i.' 

. . . . •· In a emtogrnph, o ketooal'li comprh1n~~;·~b~~~tQ! 
, ... ·.. - ·.· 

el..DJ\ta a.rA ooneupondiag 11EJ!fll1t.e eleua~a el9Ctr1callr tute...;. :::,_::: ~ 

· ooauuto,ed _'Cherel'fith J maua oOift,pridntt a set of Juxtflpoaed, rotatable 

oa..u,e'\ora for 'f&t-ying the oorm.eot1ona 'beween \he key'boal'd el.eJoe'ista · 
·, 

·lad uid e1HUali.ne tleMnta c a plun.lHy of ••'• ot Oflllt'!oboal'lDI .,otat-
··:.~ · .. ,· 
. ..... 

able llflllbel'l 1 meane ror ett.ct1!tf; etepw1H uauler dhpl • .._ta ot 
'·. ·' ··i·· . :· . ·. 

' ' 

· ft14 oam-'beerJ.Jaa lllllllbtlJ"e with indh·iduol 4apPe~t1ono ot tbo k:er• ot 
• • • _1·,. . • 

· .. !4. k~,.,o·~l'4·r· eD4 aeaua o?ord1:nattng aa16 tHttl of cam-~eertnc ...a'bti• 
' '··. . .···. 

··,.o:;etteo~:'~tll\l\aU'ft, dep•tee dlaJlaeeunte ot the co~~)o~•·· 
• i .·,·\.. :. .• .' :·.· •• 

-~-

.-.1'8-,1 th: f aeana eomprtains a Ht or ju~apoae4., ·l'ct•ta•1• · ,-..tewn 

, foJ':\~rit~.~~~- GOJllliHaUODI bo'weeD ~he kepoart1 ttl~D'~.~~:~~:'~::~14 .a1s-

. ;. Mllua el~ta· ·a a pluralttJ ot oam-becarlns ·aoiO•~•I •. _:t,~~··•tteot-
: -'.: -. ' ' ·.~i:: .. ' ~ .. · ' . ·~:';::·:::· .. :·.:: . . . ' . 
~,·awpwt~. aDplll• 41sple08llalllb ot aa14 oam-boarlns -~ere wtth 1D• 

' ' ' :'·1 ... . ."·:· .. :. ' 

4S~~Qal Jcei,: etptn•atton ot sa14 lce7b0arti· a aer1eta of ~~-~r e.teppinc 
, :.; , ~-: ::~:_.-·. . . , • • --~;·:' ·, . ·, ·.. , --~~t'r: ~;' •: : . : ·. ·•. • 

•obani•• eaoh filOJD"Prtalhg 11ft ~t~~leotro-mesnet anl1 an aeaoo1atoc\' ratohe' 
... '• 
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. . 
and pawl·; el'loh r~toMt B!1d pnwl nc:tu!lt1ne 1 ts ~aaoo1flt84 ~~etor •. 

thf!l eet ·or oor.mu~ntol' atnpp1ng meoh!lnima botng controll~4 ·by ~h8 

otd oo~beel'11'1g ~t~ernbere Aeeooteted ea a group and coo~dlne:ted oolleot-

iftl7 to et.teot permutative, stepwise t!ieplaoemente ot ~~··~~-tore. 
• ~ ·': 0 ' • 0' .. 

t~e pE&rlphery ot euah ccm-bear1ns member 1e d1T14e4 up into equft.i;,. 

e)&0$4 lt#J'DIIInt•, the cumb,.ra or eepents on tho rospeathe ·:.oa:n .. beer.1q 

m:e.mbors ~dug p:rtme to on~ 11nother. 

'. 
' 

"'.;. 

·~ thJ -.ana OOCJ•r 1t~1n~ e. set or. juxt&pootd, rotatftble .41Q&.ita tore. tor . . ... 

1-s elesnte ; a set or comr.mtetor atepptne m~obftntema ~~·il»oaataa 
:.r ... '·.': ·. ~: .. : 

the Ptllllbetr of' llef.d OO!Il'IUtf!toJ"& J a H~ of .CODtaet-'leVSJ'8.·. 
' .. · ·• r. 

'; .. 0·. • ' 

ta·: ~n~~tbclr to 

aDd eaaootate-d aontp.c.ta ool\t.rol.Une: thf> opel'ftUon o'f eat.~ aOIII!Rltator 

. eODtaat 1~eh 1 Rnd 1uane tor ~ula:rl;y displectna att~·.aq..bec.11lS 

~d)era. J~on ~1oceaa1• c1ftpr.ee1one .. ot the keys ot eeti;~~~~~ 
,o.: I·., • 

ii·-:·.· ··.": . 
·it. . ·.- .• • . ·:a~· .t. meahl!lnba ot thn o!m::aoter deecrtbed lu 4l81ija 7 1D 

l.'f ~ 11. :: ·.' · : ~ . . · c"""- p ~-~~ ::r. · · , 
·· 6 : .· · .~~oh t1Ut::~·.:numb'i'ra or [!ll\rr,.Jon tho respl!ot1 ~ oem-beer1D£:::~b~ri ~ . 

. · .... 

. . :· , :~• In a OJ'YPtocrepb ot the oharao\91' deao·r1b~~ ··~bo ooabtnat.lOJl 

~ ~leo,~oell~Nlated ke,.-oari elallllil ftDd ol.palb>lh~laio""\a I a Mt 

: , .. : ·,. 
·.' 

:. ·. 
. . ~ ~ :. 

·':-.· 
·.• .. 

.·. 
·· . 

·. ·.· ·;:·:.- ... 
··.·• . ·-·· 

.· ... • 
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ot JuxtallCJaed• ro t.a table OCUIIIWta tors r~r veryimi the relattoaahlj", 

betlloen .the ~o seth ot elel'l\enta ; a eariea ot OQ.astlmtator atepp1q 

_ae~han1atts ror d1&plr.c1ne the respeot1 ve OOZII!llutetore tn·. e atept?t .. ·· 
,. ·.· :·· ... 

iaBnner ; :~:a set of ae.m.-beadng Jl8lllbere r.or controlling tbe ~-11tetol'. 

awpplng ·~eohent.ama to sff'eot the .stepwtea IUIJ})lac-..atl'. ot tbe .oO.,. 
a~t~to~:;i.~~~8 per1:11tet1ve mttnner ; end aseena tor et'f'eot·~~6 _."·.st~~~l~ 
dlaplao~enta ot eaid c~beuring mo•bere. 

10. In a orntosrarh of the eharao\er dea~~i~cl,· .. ,,. .. ·. · 
.· 

' . .... .. 
' ·. 

·laUon·sh1p betwoen tlte two seta or elemenh ; a Mt ot ~CIIIU'A.utatcJ> atep,tq 
·. '· . -. ·-.· 

11110 ·a pl~ralt t.r o.f rotAtnbl• oam-bea.J'lll£ membol't tnr coll,oU~•~ oOJII•JOll• 
'~ •. • ' • .-. :, . • I • . '•• • • 

.i · •.• ·. : .. _::_.= ~ i~ the .OOI!ml·:'-· ·w.tor atepp1Dtf 11il1!ohantcma" '~ !~~~.!~--.. ~·--•~-~-.~.-.·-·.~·t._•.• .. •. f.a_ '· la.;.· 
· ... _-'_·.·. ··,·~. ~ ~ ~~ ... · .. . ·. \ ..,....u--.(nko.. • ...d~. -l _ 0 \... .,...---r--~ -- ... ":--.... ,.:·.' ~ _..__ l. aOO ... 

. ~~ente ot ._tbe oomu,,e tors 11! P.' .Jif!!1AUtP.tive ~119-a!ler. ,;:0: ._:· .-~ · ~- t 
; .• ,'1 . • ·, •. 

., 
,. ·, .. .. : 

: .'. 
' . "~ . '._;.· 

•' ·. •' I 

:I · ·. · . ~ or •loa--~• aonat1t.u.UDS a ke7~ard. and a ~et ot el-.aen:t~· .OOA~t•at-
. ·<.:··,: . . .. .' tq a aicrllauna bank, aaid seh of el&IM!l'~ betns eleot~~-~~~y:-~:Jit~lat-

. · · .· ~ .·:-..:·~.; · .. -,~- · ·. . ·. ~-t~'· .. ~r~:~:.-:?· · ·-: ·_· . .·_ . . · 

·, _, 
. ; 

• ~ .. '. _i' 

. ;_ 

·.-!·'-.· 

.; ·,·· 
t ... 

. . . . 
. . ' ~· . 

·. ;.,. 

·. · <·.O:~f·: a 1.~ .. of jutaposo4 1 rotato.ble ewttohtcg deYtoe• tot ;-.:rytae the 
·.·, . . : ·:_ ·. :·. ~;:~·- . ; ... . . . . 

· eltotr1oafrelaUon b~tween the two aete ot elaente i &~:; .. ana· tot 
',· '·, ·· .. ~:·;: ~/ .". .· . .. . _.:·?~--_'/.:;'.::·, .•·' .·: ..... ·. ·: 

.- '.·etfi~tl.ns··.:~tepdae d 1st>leeftt'lflntn ot the ewitch1%tg ae'rlo~~::~.i~;: an 1~ar . . ...... 

·~~~,.; ... '14 aoe.ne 1noludtng e , .. ,, ot row.teblet eam:..b-~_~i~b~n.·-~a-

;;·:,i;; .. ·: ' 
' ··-~-··· ....... 

.. ·::·-

·.• .. ·. 

.... ~ -~ ~: :~ : ·, -: 
-;_. 

·,._.· 
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•, .. 

. ·: :·· ,'• 

· u. ·ID oomhinntion e set ot character alaMnnte oonatl"utina a 

keyboel'\\a a ...W1 teh lndi vidunl to eeoh element an4 operable ~he.-eby · 1 a · .. ·_, .. 
. . . 

.· .. _:. ... . ,· ~ 

.· !'' 
j.· :-:·::·- ., 
I·,, ·, 

·'. 

oorreapond1ns ~\Dllber or tre.ne1et1ne t11f)~i oea openble 'bt &aid ele.~n1a .; a. . . 
wtnna· cr.ruts interpoet'!d bf!tuet)n eR1d aw1 tahas ond ea14 t:ranola.tlna· tloYi"l 

··:: .. ·.· 

rolldOri.b8 ftVD1 lable tt lll'.ll tipl1c1 ty of deO\l'1CI!ll po.the 'b9 tween aftid aw1 tobe8 
'·.·.:_.·. 

and aat4 4oY1com; and ~nnu fl.ctt.ng in reaponao to each kc1 op~r.ftt.t .. ion tor 

Hlect1D& a aroup of tJald ·pHttus, sstd l~ut nameci l!lCPlllB oo.mp1'1~1D£ a ae.' of 
.. 

oon\Bat lewre end e.saoeictf.l~ contBets, and e. pluroU ty ot rotatr:ble e.._ 

~1Ug zumbBl'l, M£Ularly diaplacenbla in r&~ponae ~U fHtOh ket OJ)CJ"Gtj,OJi ' 

. ·~, croatn.o~1~ ... ·.,a1El le'fcrta eud oontacts, tho nwub~re o1'L~~1·:~ n- . 
I' , ·.::. ·.·,'. ' ,: 

~O't!W Oaa~'be&Jting ltGm~l"S being prime to ODe UOt'hel'e .. ,.~ · 

.·,· 

kefbca,NI a nhcb in<'l.1vtd·J~l t~ ~acb s.l!IJt~t:L>nt &n:1 o-perable t¥r'b7; · • 

OOI',..QOD41nc 1\\Wber or tr~naletbe; devicea ope.-able by sa1d .".liemen,a>a a 
... ~~- <_·;r~·-::~·:.:~.·-.. :~~~-!:: :. :~:/-.'· : ·.;i\~ .... -.--)·-.·~:·.~-~·:-:~·· >-· .'~~.-:~·._··<<~ 
· ~J'i~ or•\011 .t~torpos~ bettre'ln enid switches s:r.d aa14 t~al;ait.na fl...,_eea .. · 

. ·:· ;· :-:·.:~·.; :: _.:. . · ... ~-;~~-·-_· . . . . ·.~:!.: ·'·:· .··.·. · .. ·· . . . . . . 

·"Mezi1NS a'ftlU:abla a mult1pl1ci tr or olootr1cal paths betw .. z(ea14 ·owltoJIIa: · 
. . -~~~ · .. ~ . . . 

& Jl~l1'J ot ·:~ft10 transl.Dttng devlo••• edd system Otmipr1e1~.· ·~~l•ata~lJ 
· •. · •; :: ;eo~'ble · ~maec,~TZI 'lhQnby the -.r1r1:ng system fDIJ.Y 'be g1 ven an ~:1~:t~~l . H'ttq 

. . . . '. . . ·. . ·: ~·:::_· ··:·_;·:.:._: . 
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